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Motivational interviewing has shown some success as an
intervention for college student cigarette smokers. We tested the
efficacy and process of a two session motivational-interviewing-
based smoking intervention compared to an assessment/information
session. College student participants assigned to the motivational
interviewing condition did not differ significantly from partici-
pants in the assessment/information condition on smoking out-
come variables one month later. However, both groups reported
significant decreases in self-reported smoking over time, suggesting
that brief interventions for college student smoking can be efficacious.
Consistent with theory, the motivational interviewing group
reported a significant increase in self-efficacy over time and
reported stronger perceptions of the therapeutic alliance after the
first session compared to assessment/information participants.
Cigarette smoking is the leading preventable cause of morbidity and mortality
in the United States (Centers for Disease Control and Prevention, 2006).
Although the overall prevalence of smoking has declined since 1991, the
rate among American youths has risen since 1992 (Johnston, O’Malley, &
Bachman, 1996). In fact, young Americans, particularly college students,
have the highest rate of “new smoker” status (Centers for Disease Control
and Prevention, 2006), and recent reports indicate that approximately 28%
of college students smoke cigarettes (Weitzman, Chen, & Subramanian,
2005). Nearly one-third of college smokers began to smoke regularly at or
after age 19 (American Cancer Society, 2006), suggesting the early college
years might be an opportune time to impact smoking behaviors (Herman &
Fahnlander, 2003).
Brief interventions may aid college student smokers in successful
smoking cessation (Herman & Fahnlander, 2003; Prokhorov et al., 2008),
and they frequently employ a motivational interviewing style. Motivational
interviewing (MI) is a client-centered therapeutic style designed to increase
readiness to change by helping clients resolve ambivalence and increase
motivation for change (Miller & Rollnick, 2002). The four basic principles of
MI are creating empathy, increasing client efficacy, developing discrepancy,
and rolling with resistance.
An empathetic counseling style that creates a nonthreatening, accepting
environment is fundamental to MI (Rogers, 1951; Rollnick & Miller, 1995).
Self-efficacy refers to the client’s confidence that he or she is able to engage
in specific behaviors that are promoted in MI by focusing on the choice of
the individual to implement change. An MI therapist also seeks to develop
discrepancy between the problem behavior (e.g., smoking) and the client’s
change goals by providing feedback and reducing ambivalence toward
change. In addition, a therapist using an MI style rolls with resistant
verbalizations or behaviors by using reflective listening and avoids arguing
with clients when they are ambivalent about or resistant to change (Miller &
Rollnick, 2002).
A significant body of research supports the efficacy of brief
interventions and the MI style for decreasing substance use (Bien, Miller, &
Tonnigan, 1993; Bosari & Carey, 2000), and some evidence supports the
potential efficacy of MI for smoking cessation (Butler et al., 1999; Colby et
al., 1998; Dunn, Deroo, & Rivara, 2001; Herman & Fahnlander, 2003;
Prokhorov et al., 2008; Schneider, Casey, & Kohn, 2000). Herman and
Fahnlander found that college students who participated in a single 50-minute
brief MI session for cigarette smoking were more likely to report abstinence
at a 6-month follow-up compared to a no treatment control group. In
addition, Prokhorov and colleagues (2008) compared a face-to-face,
computer-assisted individualized feedback motivational smoking cessation
intervention for community college students to a standard advice to quit and
information session. They found a slight advantage for the more intensive
intervention relative to abstinence rates, but the differences were not
statistically significant. Although promising, the research conducted on
smoking cessation and MI has taken place primarily in medical settings and has
typically provided only one brief session (Colby et al., 1998; Herman &
Fahnlander, 2003; Stotts, DiClemente, & Dolan-Mullen, 2002).
Although MI relates to decreased future substance use, the process
of how MI works has not been systematically tested. Each principle of
MI has been investigated outside of the context of MI treatment. For
example, a strong therapeutic alliance predicts positive therapeutic
outcome (Barrett-Lennard, 1962; Horvarth & Symonds, 1991; Patterson,
1983), and client self-efficacy correlates positively with therapeutic
outcome and negatively with smoking behavior (Baer, Holt, & Lichten-
stein, 1986; DiClemente, 1981; DiClemente, Prochaska, & Gilbertini, 1985).
Finally, MI utilizes the stages of change as a framework for behavior change,
and increased readiness to change has been linked to a decrease in
smoking (Prochaska & DiClemente, 1983; Prochaska, DiClemente, &
Norcross, 1992).
The purpose of the present study was to test the efficacy of a MI-based
intervention and to assess variables related to the principles of MI in the
context of a controlled smoking cessation study targeting college student
smokers. It was hypothesized that the MI intervention group would
evidence greater reductions in quantity and frequency of self-reported
smoking behavior, carbon monoxide levels, and nicotine dependence
between baseline and the one-month follow-up compared to the assess-
ment/information (AI) control group. It also was hypothesized that participants
randomly assigned to an MI condition would report more positive
perceptions of the therapeutic alliance and greater self-efficacy and readiness to
change smoking behavior at a one-month follow-up than participants assigned
to the AI condition.
METHOD
Participants
Volunteer participants were recruited through the psychology participant
pool and through advertisements (e.g., flyers, university publications).
Recruitment material targeted college students between the ages of 18 and
24 who smoked at least one cigarette per day over the past month and were
interested in learning about their smoking to participate in a study on smoking
habits. Participants who responded to recruitment materials and who met
inclusion criteria signed up for individual appointments.
Forty undergraduate college students (n = 28 males, n = 12 females)
served as participants. On average, participants were 19.2 (SD = 1.59) years
of age, reported first smoking a cigarette at 13.9 years of age (SD = 2.48),
and reported smoking regularly at 16.6 years of age (SD = 1.60). Participants
reported smoking an average of 8.35 cigarettes per day (SD = 5.86) and
smoking an average of 28.13 days (SD = 5.46) per month. The mean CO
level reading at baseline was 12.35 parts per million [ppm] (SD = 8.01, range
9.79 ppm to 14.91 ppm). All participants were treated in accordance with
the American Psychological Association’s ethical guidelines (American
Psychological Association, 2002), and this research was approved by the
university’s institutional review board.
Measures
An adapted version of the Mayo Nicotine Dependence Center Patient
Questionnaire (Hays et al., 2001) was used to assess demographic charac-
teristics and self-reported smoking (e.g., “How many cigarettes do you
smoke per day on average?” “How many days have you smoked in the
past 30 days?”). The Fagerstrom Test for Nicotine Dependence (FTND;
Dijkstra & Tromp, 2002), a 6-item self-report questionnaire that yields
scores between 0 and 10 was used to assess nicotine dependence. High
scores on the FTND are associated with longer smoking histories, greater
subjective enjoyment of smoking, and psychological dependence (Dijkstra
& Tromp, 2002). Internal consistency was adequate in the present study
(alpha = 0.88).
The 12-item short version of the Working Alliance Inventory (WAI;
Horvath & Greenberg, 1989; Busseri & Tyler, 2003) was used to measure
participants’ perceptions of the quality of the alliance between themselves
and the therapist. It assesses three components that relate to the strength
and quality of the therapeutic relationship: tasks, bonds, and goals. Tasks
refer to the client’s perception of counseling as relevant and efficacious,
goals refer to the perception of a shared mutual purpose between client
and therapist, and bonds refer to the client’s perception of the therapist as
empathetic. Participants rate agreement with statements reflecting percep-
tions of the therapeutic alliance on a 5-point Likert scale (1 = strongly disagree,
5 = strongly agree). Total scores range from 12 to 60, and 2 items are
reverse scored. The WAI reliably predicts early success in counseling out-
come and correlates with a variety of other counselor and self-report measures
of the therapeutic alliance (Horvath & Greenberg, 1989). Internal
consistency was adequate in the present study (alpha = 0.88).
The Readiness to Change Questionnaire (RCQ; Forsberg, Halldin, &
Wennberg, 2003) is a self-report measure designed to assess a patient’s
readiness to change alcohol consumption. It was adapted for this study to
assess client readiness to change smoking behavior by replacing “alcohol”
or “drinking” for “cigarettes” and “smoking.” Participants responded to 12
questions (e.g., It is a waste of time thinking about my smoking;
Sometimes I think I should quit or cut down on my smoking) using a 5-point
Likert scale where 1 = strongly agree (scored +2), 2 = agree (scored +1), 3
= neutral (scored 0), 4 = disagree (scored –1), and 5 = strongly disagree
(scored −2). The total score reflects the extent to which the participant
reports readiness to change. The one-factor method, or global score for
readiness to change, was used in the present study, and it has been shown
to have internal consistency of .88 and a test-retest correlation of .94
(Forsberg et al., 2003). Internal consistency was adequate in the present
study (alpha = 0.82).
The Smoking Self-efficacy Measure (SSEM; Velicer, DiClemente, Rossi,
& Prochaska, 1990) is a self-report questionnaire used to assess confidence
in one’s ability to quit smoking in a variety of situations. The SSEM consists
of 9 questions that participants responded to using a 5-point Likert scale to
rate confidence in his or her ability to abstain from smoking (e.g., when I
am very angry about something or someone). Total scores range from 9 to
45. The SSEM correlates negatively with smoking behavior, and alpha
coefficients range from .83 to .95 (Velicer et al., 1990). Internal consistency
in the present study was alpha = 0.85.
A hand held carbon monoxide (CO) monitor (piCO Smokerlyzer
model #: EC50-piCO-CHART) was used to assess the amount of carbon
monoxide in the participants’ lungs when they blew into the mouthpiece.
The monitor provides a score for the degree of smoking compared to nor-
mative data. Nonsmokers have CO levels of 10–20 ppm and heavy smokers
have CO levels of 20–80 ppm (Herman & Fahnlander, 2003). The sensitivity of
exhaled CO for classifying active smoking is generally in the 80% to 85%
range, but it can be affected by the time of day, time elapsed since the last
cigarette, and environmental exposure (Velicer et al., 1990).
Procedure
Each participant signed up for an individual appointment. During the indi-
vidual meetings, all participants (N = 40) were screened for the inclusion
criteria (ages 18–24; smoke ≥ 1 cigarette per day) and were then asked to
consent to participation. Next, consenting participants who met inclusion
criteria completed the revised Mayo Nicotine Dependence Questionnaire,
the FTND, the RCQ, and the SSEM. The 40 volunteer participants were
then randomly assigned to either an AI control condition (n = 20) or an MI
condition (n = 20), each led by two master’s level candidates in clinical
psychology under the supervision of a licensed doctoral level clinical
psychologist.
Participants assigned to both the MI and AI conditions were asked
about their knowledge of CO and provided information about the effects
of CO, how it relates to cigarette smoking, and its effects on the body.
Interviewers then obtained CO levels from the participants, provided
participants with their CO levels (scores), and illustrated how they
compared to normative data.
ASSESSMENT/INFORMATION CONDITION
The participants in the AI condition were provided with CO feedback and
information and with pamphlets about cigarette smoking and related health
risks. Participants were given time to review the pamphlets and ask questions,
and they were then scheduled for a one-month follow-up. Immediately
following each AI session, a research assistant administered the WAI to
assess participant perceptions of the therapeutic alliance.
MOTIVATIONAL INTERVIEWING CONDITION
Participants assigned to the MI condition participated in a 50 minute MI
session consistent with the methods of Herman and Fahnlander (2003)
and were given pamphlets with information about cigarette smoking and
related health risks. The MI session was intended to build a therapeutic
alliance, increase participant self-efficacy, develop discrepancy between
current and ideal smoking behavior, and reflect rather than argue with any
participant resistance. The session included verbal assessment for desired
change in smoking behavior from the participant (e.g., “How do you feel
about your current smoking habits?” “What are the advantages and disad-
vantages of your smoking behavior?”). The interviewer used reflective
listening to highlight positive change talk, reviewed client responses to
assessment instruments, and discussed client feelings concerning smoking
behavior. The interviewer remained nonconfrontational but continued to
direct the conversation toward developing discrepancy and resolving
ambivalence. The interviewer then summarized the session and asked
questions regarding the participant’s plans to change his or her smoking
behavior. The MI participants were asked to schedule a second 50-minute
session one week later. During the second MI session (n = 19), the inter-
viewer assessed for change and continued to use MI principles to intrinsi-
cally motivate the client toward behavior change. The interviewer used
the techniques described in the first session. Immediately following each
MI session, a research assistant administered the WAI to assess participant
perceptions of the therapeutic alliance.
FOLLOW-UP
All 40 participants were asked to return for a one-month follow-up
assessment. During the follow-up assessment, participants (MI condition
n = 19, AI condition n = 19) completed the revised Mayo questionnaire,
the FTND, the WAI, the RCQ, and the SSEM, and they provided a CO
sample. Participants received $10.00 for their participation.
RESULTS
To test the effectiveness of random assignment, participants were first com-
pared on baseline smoking variables. A multivariate analysis of variance
(MANOVA) found a borderline significant multivariate difference on smok-
ing quantity, smoking frequency, FTND scores, and CO levels as a function
of treatment group, approximate F(4,35) = 2.49, p = .06, h2 = .22 (Pillai’s sta-
tistic = .22). Examination of univariate tests indicated significant differences
between participants assigned to the MI condition and participants assigned
to the AI condition on baseline FTND scores, F(1, 38) = 5.934, p = .02, h2 =
.135, and on baseline CO levels, F(1, 38) = 6.08, p = .02, h2 = .138. On aver-
age, participants assigned to the MI condition had higher FTND scores and
greater CO levels than participants assigned to the AI control condition.
Outcome Analyses
Smoking outcome as a function of treatment condition was tested using four
analyses. The baseline and follow-up scores for the four smoking related
dependent variables (quantity, frequency, FTND, CO) had restricted
ranges, resulting in deviation from normality. Thus, the original values were
submitted to a square root transformation based upon Kirk’s (1982) recom-
mendations. Participants’ transformed self-reported quantity of smoking,
self-reported frequency of smoking, FTND scores, and CO levels were utilized
as dependent variables. Two mixed-model analyses of variance (ANOVAs)
utilizing treatment condition as the between subjects factor (MI versus AI)
and time as the within subjects factor (baseline, one-month follow-up) were
utilized on the dependent variables of smoking quantity and smoking
frequency. Due to differences between conditions on baseline FTND and
CO levels, two covariate ANOVAs were used to test for the impact of treat-
ments on these variables. In the covariate ANOVAs, treatment condition
served as the independent variable, one-month follow-up FTND and CO
levels served as dependent variables, and baseline FTND and CO levels
served as respective covariates.
Counter to the hypothesis, a mixed-model ANOVA with smoking
quantity as the dependent variable did not reveal a treatment by time
interaction, F(1, 36) = 0.72, p = .40, h2 = 0.02, or a treatment effect, F(1, 36)
= 0.43, p = .52, h2 = .012. A significant time effect was found, F(1, 36) =
29.03, p = .001, h2 = .45, indicating decreased average quantity of smoking
across time for participants in both conditions (see Table 1). Similarly, a
mixed-model ANOVA with smoking frequency as the dependent variable
did not reveal a treatment by time interaction, F(1, 36) = 0.14, p = .71, h2 =
0.01, or a treatment effect, F(1, 36) = 0.45, p = .51, h2 = .012. A significant
time effect was found, F(1, 36) = 11.68, p = .002, h2 = .25, indicating
decreased average frequency of smoking across time for participants in both
treatment conditions.
A covariate ANOVA was conducted using the follow-up FTND as the
dependent variable, baseline FTND as the covariate, and treatment condi-
tion as the independent variable. Contrary to the hypothesis, there was no
difference between the MI and the AI conditions on follow-up FTND scores
when controlling for baseline FTND scores, F(1, 35) = .353, p = .56, h2 = .010.
Another covariate ANOVA was conducted using the follow-up CO levels as
the dependent variable, baseline CO levels as the covariate, and treatment
condition as the independent variable. Again, there was no difference
between the MI and AI groups on follow-up CO levels when controlling for
baseline CO levels, F(1,35) = 1.32, p = .258, h2 = .036.
Process Analyses
To test if participants in the MI condition reported increased perceptions of
the therapeutic alliance (WAI), self-efficacy (SSEM), and readiness to change
(RCQ) across time compared to participants in the AI condition, three 2
(condition: MI vs. AI control) × 2 (time: baseline versus one-month follow-up)
mixed-model ANOVAs were used.
The interaction between condition and time on the WAI was not signif-
icant, F(1, 36) = 0.03, p = .87, h2 = .001, and there was no effect of time for
scores on the WAI, F(1, 36) = 0.80, p = .38, h2 = .02. However, there was a
significant overall condition effect on the WAI, F(1, 36) = 4.15, p = .05, h2 =
.10. On average, the participants in the MI condition (M = 46.30, SD = 6.25)
reported significantly higher baseline scores on the WAI compared to the
participants in the AI control (M = 42.61, SD = 4.94).
TABLE 1 Baseline and Follow-up Values for Motivational Interviewing and Assessment/
Information Conditions on Smoking-Related Variables
MI AI
Pre Post Pre Post
Dependent variable M SD M SD M SD M SD
Quantity 8.95 5.80 6.79 5.37 7.58 6.27 5.84 4.84
Frequency 27.37 7.10 18.63 11.34 28.68 5.58 19.63 10.78
FTND 2.53 2.04 1.58 1.71 1.11 1.29 .84 1.12
CO Levels 15.16 9.00 10.32 7.52 9.16 6.10 8.95 5.64
Although there was not a significant main effect of condition on SSEM
scores, F(1, 35) = .13, p = .72, h2 = .004, a significant treatment by time inter-
action was found for the SSEM, F(1, 35) = 4.64, p = .04, h2 = .117 (see Table 2).
Smokers in the MI group reported a significant increase on SSEM scores
between baseline and follow-up, t(17) = −3.87, p = .001, whereas partici-
pants assigned to the AI control did not differ on the SSEM scores between
baseline and follow-up, t(18) = −1.29, p = .212. In addition, there was a
significant main effect across time on the SSEM between baseline and
follow-up, F(1, 35) = 14.57, p = .001, h2 = .294.
The analyses on the RCQ did not result in a significant condition by
time interaction, F(1, 35) = .38, p = .54, h2 = .011), and there was not a main
effect of condition on RCQ scores, F(1, 35) = .36, p = .55, h 2= .010 (see
Table 2) . However, there was a significant main effect for time, F(1, 35) =
5.76, p = .02, h2 = .141, with both the MI condition and the AI control condi-
tion relating to significant increases on participant RCQ scores between
baseline and follow-up.
DISCUSSION
Contrary to hypotheses, participants randomly assigned to the brief MI inter-
vention did not differ from participants assigned to the AI control condition
on smoking-related variables at follow-up. Both groups reported significant
decreases in smoking quantity and frequency across time and increased
readiness to change smoking behavior. Consistent with MI theory, the MI
group participants reported a significant increase in smoking self-efficacy
between baseline and follow-up compared to the AI group. In addition,
participants in the MI group reported a stronger perception of the therapeu-
tic alliance than the AI participants after the first session.
Similar to the current findings, previous studies comparing brief smok-
ing cessation interventions to informational and assessment groups have
demonstrated associations with overall reductions in smoking over time, but
no significant differences between groups (Burke, Arkowitz, & Menchola,
TABLE 2 Means and Standard Deviations for the WAI, the SSEM, and
the RCQ for the Motivational Interviewing Condition and the
Assessment/Information Condition
MI condition AI condition
Baseline Follow-up Baseline Follow-up
WAI 46.30 (6.25) 46.59 (6.61) 42.61 (4.94) 43.17 (5.81)
SSEM 2.61 (0.64) 3.13 (0.79) 2.88 (0.75) 3.02 (0.82)
RCQ 6.17 (8.73) 8.00 (7.27) 4.21 (6.92) 7.32 (6.57)
Note: Standard deviations in parentheses.
2003; Colby et al., 1998; Prokhorov et al., 2008; Stotts et al., 2002). Studies
supporting MI over controls for smoking reduction and cessation typically
have not used active assessment and information control groups (Butler et
al., 1999; Herman & Fahnlander, 2003; Woodruff, Conway, Edwards, Elliot,
& Crittenden, 2007). The AI used in this study employed active treatment
components of assessment, information, and individualized CO feedback,
arguably a more stringent comparison. Assessment (Burke et al., 2003; Stotts
et al., 2002) and self-monitoring of smoking behaviors (Abrams & Wilson,
1979; Foxx & Brown, 1979), as well as providing individuals with smoking
information, supplying self-help materials concerning smoking behaviors,
and asking questions about smoking behavior (Colby et al., 1998; Curry,
Ludman, & McClure, 2003) may lead to reductions in smoking behavior.
Thus, a two session MI intervention targeting smoking behavior among
college students may not exceed the effects of nonspecific therapeutic
factors, assessment, information, and feedback.
On average, participant perceptions of the therapeutic alliance did not
change between the end of the first session and the one-month follow-up.
However, participants assigned to the MI condition reported a greater thera-
peutic alliance after the first session compared to AI participants. Given that
the MI intervention was brief, it is not surprising that participants’
perceptions of the alliance did not change between the end of the first and
second sessions. Our findings suggest that participants were sensitive to the
increased emphasis of MI on development of a working alliance compared
to the AI condition. This finding, however, is potentially compromised by
the relatively greater length of the first MI session compared to the AI ses-
sion, leaving time as a viable alternative hypothesis to therapeutic style.
Consistent with the emphasis of MI, participants in the MI group,
versus AI group, reported a significant increase in confidence to change
smoking behavior between the first session and the one-month follow-up,
although the effect size was small. The MI intervention explicitly promotes
client efficacy by focusing on and by supporting autonomy regarding treat-
ment plans (Miller & Rollnick, 2002). Contrary to hypotheses, participants in
the MI group did not report a significant increase in readiness to change
their smoking behavior across time compared to the AI participants.
However, participants in both groups reported a significant increase in
readiness to change between the first session and the one-month follow-up.
The current participants endorsed a desire to learn about their smoking
behavior but not necessarily a desire to actively quit smoking. Regardless of
their condition assignment and length of intervention, simply by engaging
in the study, discussing their smoking behavior, and learning more about
cigarette smoking, participants may have accurately viewed themselves as
taking action toward changing smoking behavior. As participants continued
to take additional action by attending a follow-up session and completing
questionnaires, readiness to change reports likely would increase across
time. However, we did not include a group that controlled for the potential
impact of time alone (e.g., Solomon four-group design).
College students typically have a short history of cigarette smoking,
making them less physically dependent and thus less likely to experience
negative smoking-related consequences (Arnette, 2000). Future studies
could select for heavier and more dependent college smokers, employ a
more diverse sample, and explicitly assess smoking-related consequences. It
also is possible that the primarily light smoking sample affected measure-
ment of CO levels, potentially making differences in CO levels so slight that
they were undetectable at follow-up.
Given that MI theoretically opens the door to change, a longer follow-up
period of 6 to 12 months may have also revealed effects that were undetect-
able after only one-month (Herman & Fahnlander, 2003). The present study
did not assess the fidelity of treatment delivery, and MI fidelity has been
found to relate positively with smoking cessation (Thyrian et al., 2007) and
with therapeutic alliance (Boardman, Catley, Grobe, Little, & Ahluwalia,
2006). Thus, similarities and differences between the actual delivery of MI
and delivery of the AI control conditions are unknown.
The present study supports the use of brief interventions as useful for
smoking reduction for college students, resulting in approximately 9 fewer
days of smoking across the past 30 days and a reduction of approximately 2
cigarettes per day, regardless of the length of the intervention. Future inves-
tigations should employ a heavier smoking sample, assess the biological
marker of cotinine, utilize intervention fidelity scales (e.g., the Motivational
Interviewing Treatment Integrity Scale; Moyers, Martin, Manuel, Hendrick-
son, & Miller, 2005), follow participants across a longer time period, and
investigate the process of change in the context of brief interventions
(Boardman et al., 2006; Curtin, Stephens, & Boneberger, 2001).
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